[Abstract] Macromolecules, proteins, lipids, and other small molecules, such as carotenoids can be studied within different tissues and organelles using an array of in vitro and in vivo methodologies. In the case of tomato and other fleshy fruit the predominant organelle in ripe fruit is the chromoplast. The characteristic feature of this organelle is the presence of pigments, carotenoids at high levels. In order to fully understand the underlying biological mechanisms that operate within the chromoplast, it is necessary to perform studies at the subchromoplast level. This protocol allows the separation of plastoglobules (lipoprotein particles, which are coupled to thylakoid membranes in the chloroplasts) and membranes (thylakoid, envelope-like) of chromoplasts through a sucrose gradient. The subchromoplast compartments can then be analysed independently. Comparisons between mutant/transgenic genotypes and their backgrounds can be performed accurately with simultaneous processing during the same fractionation run. The procedure was initially developed for ripening tomato fruit but translation to sweet and hot pepper has been shown.
A, B, C, and 1, 2, and 3 indicate the different accessions of pepper studied.
4. Place them in a plastic tray, covered with foil, overnight at 4 °C (in order to reduce the amount of starch in the fruit). This is particularly important when carrying out the procedure with green chloroplast containing fruit. It is also important to note that some mutants have altered ripening and thus carbohydrate levels and texture will vary.
5. Prepare the extraction buffer (2 L) and the gradient buffers (without the DTT) and place them overnight in the cold room.
6. In the -20 °C room, store the plastic containers (for the ice), eight centrifuge tubes (50 ml), four centrifuge bottles (500 ml), and two glass flasks (5 L). The plastic ware can be pre-washed with distilled water.
7. Place the centrifuge rotors in the fridge overnight.
Day 1:
8. Start promptly in the morning (8.00 am), switch on the centrifuges and cool them to 4 °C.
9. Place the rotor GSA-3 in the centrifuge RC-5C.
10. Place the glass flasks and the centrifuge bottles (500 ml) on ice (in the ice containers) and place the experimental materials in the cold room. 12. Add extraction buffer (do not forget to add the DTT from the stock solution) to cover the fruits (1:3 ratio, the fruit pieces need to be adequately covered) (Figure 2 ).
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Figure 2. Pepper pericarp in extraction buffer before homogenisation
13. Leave the buffer to infiltrate into the tissues for 5 min.
14. Use rapid blast for 3 sec (5 sec for pepper fruit) from the Waring blender, repeated twice at high speed. This should break the cell walls but keep the chromoplasts intact, due to the sucrose maintaining a constant osmotic pressure (Figure 3 ).
Note: It is important that the tissues are not over homogenised, as this will result in broken plastids and the formation of gelatinous carbohydrate particulate material.
Bell pepper Chilli pepper 24. Spin the tubes with the centrifuge RC-5C using the GSA-5 rotor (green) at 9, 000 x g for 10 min
at 4 °C to pellet the plastid (Potentially, there can be some nuclear and mitochondrial contamination at this point.).
25. Discard the supernatant carefully by pouring it from the opposite side of the pellet.
26. This time, discard all the supernatant. The pellet should be "silky" packed in a manner that does not allow slippage (Figure 9 ).
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Video 3. Preparation of the discontinuous sucrose gradient
Tomato gradient before centrifugation 5. Spin at 24,000 rpm (100,000 x g) at 4 °C for 19 h. Choose hold "on", vacuum "on" and press start. If there is a problem with the balance, the centrifuge will stop at around 600 rpm. If there is a problem with the vacuum, the centrifuge will stop at around 2,000 rpm.
Day 2:
6. Stop the centrifuge: Press the stop button and when the pressure is low switch off the vacuum.
The centrifuge lid can then be opened.
7. Be very careful whilst removing the tubes from the rotor.
8. Put them on ice.
9. Take pictures of the different gradients (Figure 12 ).
Bell pepper gradients Chilli pepper gradients (Figure 13 ). Set the speed to 24.5 on the pump system (or -22.5 with anticlockwise) in order to collect 1 ml in each 1.5 ml tube. Click on the clock arrow. Keep the needle in the blank (water) for the first minute, then put it in your tube and press start on the fraction collector. Always keep the needle at the surface (just under the meniscus). Do not collect the pellet, leave some millilitres at the end (the fractions that are mixed with the pellet). When all fractions are collected, remove the needle from the tube and place in the blank (1 ml). Thus, the solution in the tubing can be retrieved.
Click on the "stop" button to stop the pump system and click on the "end" button to stop the fraction collector. Collect the last millilitres with a pipette in another 1.5 ml tube. 
